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For: DIMERIZED PEPTIDE 
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Assistant Commissioner for Patents, 
Washington, D.C. 

Sir: 

The undersigned, Haruo Sugiyama, M.D., Ph.D., residing at 2- 
19-30, Senbanishi, Minoo-shi, Osaka, Japan, do hereby declare and state 
as follows: 

1 . My Curriculum Vitae including a list of my publications 
published in English, are attached hereto as Appendix. 

2. On the basis of the qualifications set forth in my Curriculum 
Vitae, I submit that I am an expert in the fields of cancer biology and 
immunology. I have long been engaged in research on tumor antigens 
and identified several novel antigen peptides derived from WT1 protein 
that is an expression product of tumor suppressor gene WT1 of human 
Wilms' tumor, and conducted clinical studies. 

3. I have studied the Office Action issued on July 18, 2007 and 
understood what is the essence of the Office Action. 

4. I am one of inventors of the US Patent Application number 
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10/541821 (hereinafter, "present application") and am familiar with the 
scientific and practical significance of the invention. 

5. I have performed, or supervised the performance of, the 
experiments described in the following paragraphs in support of 
patentability of the above-identified patent application. 

6. Experiments 

6.1 Experiment 1: Cross-reactivity of CTLs Induced by a Peptide 
Homodimer of the Present Invention 

Method 

According to the method described in the present application, 
emulsion of a peptide dimer of EXAMPLE 1 was prepared and 
administered to HLA-A24 transgenic mice in a similar manner to TEST 
EXAMPLE 1. Two mice were used. Seven days after the 
administration, the spleen was removed and splenocytes were prepared. 
Number of CTLs specifically react with a peptide and generate 
interferon-Y was counted by ELISPOT method. Splenocytes were 
seeded into a 96-well ELISPOT plate at 5*105 cells/well and thereto 
was added a peptide monomer (SEQ ID NO: 44), a natural-type peptide 
(SEQ ID NO: 11) having a sequence wherein the second amino acid 
from the N-terminus is methionine, or an influenza virus (Flu)-derived 
peptide (ASNENMETM) having a sequence irrelevant to WT1 peptide. 
After culturing overnight, cells were removed by washing. Interferon-Y 
was detected by coloring, and spots were counted to obtain the number 
of CTLs. The results are shown in Figure 1 . 

Results 

As can be seen from Figure 1, administration of the peptide 
dimer of the present invention induced CTLs which recognize the 
peptide monomer or the natural-type peptide monomer. Since cancer 
cells expressing WT1 present natural-type peptides, the present 
experimental results demonstrate that the peptide dimer of the present 
invention is useful as a pharmaceutical composition for inducing CTLs 
which kill cancer cells. 
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Figure 1 
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Figure 1: The reactivity of CTLs induced by a peptide dimer 
(dimerized peptides of SEQ ID NO: 44) in transgenic mice to respective 
peptides. 

6.2 Experiment 2: Stability in Blood 
Method 

Monomers and homodimers of the peptide (SEQ ID NO: 44) 
were dissolved in DMSO separately to obtain a 2 mM peptide solution. 
The monomer solution was diluted by mouse serum to prepare a 100 u 
M monomer peptide solution. The dimer solution was diluted by 
mouse serum to prepare a 50 n M dimer peptide solution. The 
amount (percentage) of peptides remaining unchanged was measured 
by reversed phase high performance liquid chromatography at the time 
of addition of mouse serum (0) and 1 and 3 minutes thereafter. The 
results are shown in Figure 2. 

Results 

As can be seen from Figure 2, at least 65 % of homodimers 
remained unchanged after 3 minutes; however, not less than 5 % of 
monomers remained unchanged. These results show that homodimers 
are far more stable than monomers in blood. 
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6.3 As shown in Experiments 1 and 2, the homodimer of the 
present invention can induce CTLs having cross-reactivity and being 
capable of recognizing monomer peptides of not only the variant type 
(SEQ ID NO: 44) but also the natural-type (SEQ ID NO: 1 1), and is far 
more stable than monomer in blood. 

7. I hereby declare that all statements made herein of my own 

knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were 
made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the above-identified 
application or any patent issuing thereon. 



Date: J*li*y (S ,2008 MoA^ .A*?**' 



Haruo Sugiyama, M.D., Ph.D. 
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APPENDIX 



Teaching the Immune System 
To Fight Cancer 

Certain molecules on tumors can serve as targets for attack 
by cells of the immune system. These tumor rejection antigens 
may provide a basis for precisely targeted anticancer therapy 

by Thierry Boon 



A '.is best, tin; immune system is 
Hie ideal weapon against infec- 
tious disease. It eliminates vi 
ruses and ha. leria thai invade the hod\ 
and kill.-, mieeted cells. vet it leaves 
h-althv ' ss„e una. : 1 1„. sxstem is so 



I' 1 ' 1 ' 1 |M> because H responds onlv to spe- 
' targets tailed antigens: molecules 
or fragments of molecules that belong 
in the foreign invaders, in general, antj 
body molecules inactivate pathogens 
and toxins th tt tin ulat u bod fluid 
whereas while blood .ells called cytohl- 
ic / lymphocytes deslrov I'lvse") cells 
that have been penetrated In viruses. 

I he speeihcitv and powei of the im- 
mune system have nut escaped notice 
"f cancer i escarrhers. Assuming that /' 
Ivmphocv irs nucha be able In eradicate 
< oiuer cells as elfectively as they lyse 
virus mlceted cells, investigators have 
long hoped to identilv lumot-reieetion 
antigens: structures that / lymphocytes 
1 .in re. ue.m/e on tumor cells in the 
body. I hese workers reasoned that an- 
tigens appearing exclusively ior almost 
exilusivelv ion cancer cells could be ma- 
nipulated In nays that would trigger or 
amplify „ patient's insufficient immune 
reaction in those targets. 
Definitive evidence that tumoi reioc- 



<)t the niversilv ot |.om am ,cnd also as | 
Ciblehrci a. Che,.,- on ,„ the- Iriu ou.lion 
.1. institute ol Cellulai and Molecular I 
."..thol.ao Mi lou, Hocssels. l|,si,h„m. 
'on is max jianuf (he 1 ucin ig Institute. | 
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linn antigens exist on human tumors 
has been elusive. Vet in the past few 
sears, my colleagues and 1 at the I.udwig 
institute lor Cancer Research in lirus 
sels have gathered unequivocal proof 
that many, perhaps most, tumors do 
indeed display such antigens. I qua! 
is important, we have developed nays 
to isolate genes that specify the struc- 
ture of these antigens. Moreover, vvc 
and others have seen indications that 
/ lymphocytes that normally ignore 
existing lumor-reicction antigens can 
be prodded to respond to thorn. 1 lent e, 
the design ol therapies to generate .such 
' 'ell responses io well defined lumot- 
spon antigens has linaliy become 

ri'lhe first clues that tumor-rejer- 
I Hon antigens sometimes arise on 
X minors were uncovered in the 
l ( )-.Os, before the destine I roles ol anti- 
bodies and '/'cells wen elucidated. Sev • 
eral reseat a hers notably 1. I. f-'olev of 
the Sobering (orpot t ,iionmKlonmheld. 
N.J., Richmond J. I'rehn and loan M 
Mom of the National Cancer Institute 
and Ceorge Klein o| the Kaiolniska In 
'dilute Medical School m Stockholm 
liad generated cancers in mice by (real- 
ing the animals with large- doses ol a 
carcinogenic compound. When the mice 
^ ''!•(-' Ireed ol then tumors by surgerv 
and subsequently injected with tells 
of Hie same tumor, ihev did not suiter 
a lecurrente. The mice did acquire can- 
cer alter being injected with cells irom 
oilier tumors, however. Those observa- 
tions suggested that ceils of carcino- 
gen-induced tumors c any antigens that 
can elicit a response by- the immune 
system. 

For about _'0 years after tho.se pio- 
neering experiments were completed 
dope tan high that human cancers, ,,„,, 
might bear lnmnrre)cction antigens, 
I he prospect for antigen-based therapy 



led e 



11 belt 



when 



'•"d of that period, / lymphor, ., 
found to be particularly imp. 
ridding the body ol abnorra ,', 
Jean-Charles Cerottim and k. i h 
Brunnerof the Swiss Institute ha 
imental Cancer Research in Lao 
showed thai when mice- reje. t 
transplanted b om an unlet, • 
Ihe animals produce e> lolytic: 



s thai c 



t lies 



cells I 



iransplant, liy then it 
well that when the specialized antigen 
receptors on cytoly tic T ly mphocyies 
hind to loreign onng,ens on a e thi 
lymphocytes both lyse the cell and itiul- 
lifilv, amplifying the immune reaction 
Ihesr discoveries intimated that ■ •;iit.' 
researchers might make major -a,icle- 
if Hiey . oncenualecl on finding tp- ,nli- 
genic targets ol cytolytic I lymphocvles 
and on augmenting the activity cl the 
c y tolytic ceils. 

in the mid- 1970s, however, experi- 
ments reported by Harold R, U.'nitt, 
then at Mount Vernon Hospital in con- 
don, ushered in an era of nossvnaan 



Whittle 



■s indue ctl by 



I low it ( looked for evidence of tumor r>: 
fortiori antigens on spontaneously arh 
mg malignancies. His c areful work, c i: 
ducted on main types of cant er, stro eg 
ly suggested that spontaneous turn. ' 
in mammals did not evoke any minima 
rejection. Hence, he argued, the ohs. r 
vations made m the earlier studies hoc 
little relevance to human tumors: pee 
pie arc rarely exposed to Ihe high lev 
els ol carcinogens with whic h sc iemisi- 
produce malignancies in the laborato: 
Reasonably, many investigators tin 
turned their attention elsewhere. Y. 
between 197 J and 1 97b my colleague 
and i had seen indications that turrioi 
rejection antigens were present on sev 
eral mouse tumors that hilled to elite 



them, mm])* 
atched kidney 



tells 



>phw ( 



i induced 



i> Ihai elicited a 
polcnl 7 lymphocvtc- response; these 
bun antigens ww 1101 present on die 
parental tumor-inducing ituinorigenb > 
j-'ll In.*- ,.n<i appeal e.i hi diliu. ir 

I 'ho results were iiilercsling h> thcrn- 
m'Im s, bui '.'Jut milyt jpman-ilus was 
a set unci linding 1 oht.mi. d uiili .\]j n ,. 
Van i vl. alirr «t Kiincd tin- Iniernaiion- 
ai Institute ot Cellular and Molecular 
!'•«>)• UCPi in Brussels. \.s was true 
ol the spontaneous earn er.s studied b\ 
Hewitt, die cells ol our origin,,! minor 
were lolalh incapable o) elkihng an 
immune attack. Vol nlten when we in 
lei led iliese i clis into inn e that bad re 



r dev. 



lnthe 



i displav 



tens had i, 

s lllllv exi: 



d how rum 
variants manage lo incline a pnwerlui 
immune r« sportse to the iniftaih met 
l<'rnial, or weak, antigens on ihcongi 
nal oils. We suspeel dial small proiems 
(ailed inteileukiiis piuv a n-le, \ huv 
phot vie thai has bound lo an antigen 
o l< ,i.h-> inleileukius I lirse piolcilis. in 
nine pion.ole proliferation ol dial Ivm- 



sponse io the tumors. 

Bv. theearh 1 li.SOs. then, our collected 
evidence suggested the lollowing con- 
clusion: mouse tumors thai normal!) 
I'ail to elicit a buildup of / h mphoevtes 
nonetheless open urn v.cak antigens 
ihat tan become largot> for an clfeomc 
immune assault. Because the immunc 
svsiern of mi. e is mu, li like that of hu- 
mans, the data implied that human tu- 
mors might be antigenic as well. II mi, 
the\ might be susceptible lo irumuno 
Iherapv thai ariiiinalh inclined an ante 
£<•» spe(ih.. attack. In other words. im- 
munotherapy tor humans was a reason- 
aide goal. \t that point, vve decided to 
applv all the lorces of out laboraton to 
the sludy ot iumor-re;eetion antigens. 



and i) 



s bad iaih ( 



pioai li, t laiimi; oi isolating, the genes 
that direct construction of Ihe antigens. 
I niorlunately, no one had vet come up 
Willi a good wnv to perform the task. 
And so in l')8( ms colleagues and I, by 
then members ot the I ndwig Inslilute. 
.set out io de\elop a method ol our own. 
It look us lour sears io devise an ap- 
proach thai would work in a test svs- 
tem |>ee bo.v on if/nnii,- />,i./e|. 

In (mi first stit.esslui doping cllort. 
wc isolated tin- gent lor the turn ante 
Ken appearing on l he tells ot a mou.se 



t. of c 



I hi 



■on anligen.-. (onsist, „t «iih ibis tie, 
s I he hut ihai in recent \ears sovera 
eseart h groups ha\e modified lunio 
ells io secrete inierleukiris. In m <m\ 



c arlitidallv induced to 
appear on cultured tumor t ells and are 
not lound on cancers in the bods. But. 
as will bo seen, they were useful lot our 
trial run. U, general. -d the turn van- 
«ol bom a .ell line thai was derived 

"'-'m. d I'M lhenih.:mall'KI., all line' 
was appealing lor tuir purposes because 
Ihe cells replicate rapulh and mdeh- 
nitel) m the test lube. Inatldiiion, turn 
I'SI "i cells piinokt cNlolytic 
\tos into a strong, readily 

Our gene-cloning plan relied first of 
all on having a good supply o| cytolytic 
/ ceils reactive to the turn antigen oj 

""••^ 'I lie / v. His would |,,tcr lead 

us to ihe gene for the anligen. Io ac- 
quire the c\ inly lie cells, we injected ihe 
J>*l "> turn variant into mice. Ihcn we 
removed the spleen -a repository ol 
hmphiK v rest from animals Ihai ieie< !■ 
ed die variant. We know that if theiym 
phonies from these immunized ani- 
mals wen exposed lo killed cells of the 



variant, . vtnhiic / lymphocve 
lor Ihe variant would muliga 
enlialh; other h rnphocv ics w, 
appear, t iurnoi icils would be 
prcvent them Horn ovciiak.nu 
lure.! When bus tiiluiring was'. 
Iiad a suppk ( .| cuohiic"/ h n!: 
of w hich some responded to t 
anligen antl otlieiv to lumor : 
antigens present on all I'SP, '. 



plac 
oratory dishe: 

al ' lories ihai'' 

ply indetinitelv 



ii Ivir.p 



In outline, ihe plai 
ieneforihe 



iolah 



antigen 



forward. Ue mleutktl tt 
genelic material of the variant. Ne i w,, 
would link tragment.s of tliis I . h , 
pieces of batterial l.)\ \. which would 
later serve as labels to help retriev ,.• the 
gene of inlt hv. Ue would inliodu.- 'h, 
fragments into cells ihai do not ,„•• 
mallv produce the turn antigen, t hen 
we would lost the abililv ol each nl 
h 

en .11 ills, | i |ih , , „, 

h, i tak, i up le ton po to i 
if Ihe . oil spurred the h m|)htn \ n 

"••I label we tcul allTiMl ,'„,.' | \ 
of Ihe lum variant, we would Itaete 



'1 be : 



quile 



il Ihe t 



naii.m , 



(list 



genes, spread ihioughou! r 
billion nm leohdes (the buildma blot 
of D\ Mm Hie chromosomes inherit. • 
bomeacfiparenl. Because of ineitk ie: 
ties in the tcdniitjuos available for a 
sertingflWininitxipi.nttells.weha: 
lo t reaie a gee,.- "likicaiv " coniaining rre 
Hons i)| cop.es of each gene, i hest"co'i: 
ics were ol.ilained bv suitcing !raepien ! 
of Ihe !>\ \ from the turn variant in! 
ioo.oiit) plasm 
bacterial D\ \; . 
rietl about 4!),()( 
ed turn DN'.V i... 



. ir.ular ! 



! Clfii III.. 
, I, Id Ml ■ 



T the 



• llius 1 

Ij'inal i 



Million l\SI.-, cells. Hi) U'siiiiH small 
-.coups <>| i Ir- (u.uiii! nils, w lound 
. .<• k-v. that stimulated Hit- / 1\ mpSio- 
iii s n> mulripl). \m- then homed in on 
ebuileriainYAol im of ihese < ells 



. VS !! h 

i able 



How Genes for Antigens Recognized 
by T Lymphocytes Are Cloned 

('*" loning, or isolation, of a gene (red band in run leusi for an antigen {red 
- J mangle) on a tumor cell begins with removal arid cleavage o' ON A from 
multiple copies of the cell («)■ Workers insert the resulting DNA fragments 
ntt f al DNA) bearing a ge 1 t 

sistance to a toxic drug <i>). They mix the plasrr i > i thai I tck the mti 

gen, causing some of those cells to take up one or more plasmicls tc). Next in- 
vestigators expose the cells to the toxic drug : d\, thereby eliminating any cells 
that have failed to incorporate the piasmid DNA into then own DNA. The Sur- 
viving cells are allowed to multiply, and samples are exposed to T lympho- 
cytes thai specihcaD, ierogni/e the antigen or interest Any cell that in 
duces a lymphocyte response (such as ptohieration! can he assumed to pro- 
duce the antigen, which means it also harbors the corresponding gene. 
Hence, reseaichei s remove the foreign DNA horn j.n identical cell, excise the 
bacterial DNA and fish out the desned antigen spet if>mg gene ( ft 



TUMOR CELL- - 



CiFME FOR ANT iG: 



l/^^^V:;^."';;;',!^ 1 ;!- 

* Ken*'. I he scgueiKe did not 



.sion in normal tells meant thai 
• spei liied a slandard i ompo 
cells. Bui all was not normal 
m \anant. 1 here Ihe gene had 
a point mutalioii, i.ausinj; one 
rid to be substituted lot anoth- 
piotetn procltn I. 1 he s, 



i.lhet 



cloned 
■d. How could a 
bsUtulinn trans- 
normal cells into 
ni/ccl b\ cytohi- 



cell sttrlace. I he I 
ash l Ins leal because, 
lammaltan i wihihon. 



gene ro* 

RESISTANCE 
TO TOXIC DRUG 




/ LYMPHOCYTE 



gene ran antigen 
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HUS PRODI Q. AN-IIGI.NS W v» 1W)p 

H,x ' < '«' ' Co// . ( ,„ i;f( ., ,mhlm | S . 
iu .n en/vmn chop these proteins ,/,«•<„• ,y,><„,/s> „„„ tnvmenis ..,,..,» ,«.., 

.. . it::: \ u - 1 ' . 




that > 



examine their 



ties bar 



elai 



it'll: ba,-, arts, n. ( eliul.it en,\mes roit 
'"".^ ' !l °. !> < ! h '<" don ol ih, piuii'ins 
in the i Woplasm ml., small bailments 
Mham) „s peptides. II], M . peptides im - 
lran-s|jui uui to a special intra- elhdar 
compartment, the endnplasmii reii, 
tilmn. ihvrv seme el them hi .]-,,.>,„- 
' 1 ' 11 m \ m n | i I , 

iompaiibilm iMIH . n.el.Miil, s ",|n lie 
-. Mill molecules 



al o| aaruv hniint; willim a , ejj. titer 
/' KtViplioeyle ill notiie jl a, H J 
mpt to kill the cell. 



Oi 



J m 



euile- 



I he M1K ■ 



1 1 HI. \ 



1 ja 



ilSUCS. Ille\ 

e)!s rouki he i 



- ..^...-u the ;i|le< I- 

' 'I peptides fap..hl, ,,| bindme lo 
molecules. I lie normal \ersiens,,| u„-.,. 
peptides do not bind and nmsequeie- 

'• " rv il'^»le\ed to Ihe immilo. 

S'.slem. l or Ihe third Ululated fceile. 1 1 ■ 
situation iMh ditlereni. I hi- normal v< ■ 

Hie altered p. pride does in fa. . 

bind lo MHC mnksitie.s But because 

ss ndl 1 mr e had < hmin, 

I hi mtilaltoii ch,in,;ed the .shape ol tb< 
exposed part ol the peptide so that the 
peptide could nun be delected In an 
• ell populati 



Co 



■Aabh. 



natioi 



am gene can result in the appearance 
■> i)ev,'aiili K eu on a , ell. Vcordtne 
o. ,m infinite v,,rieu ol antigens i.ii 
ht " Pt'odui « (I b\ ran. loin mul nions 
Ihe dnerseantteens that appear'on ro 
<leii! tumors mdmed In vhcitmal tar 
i irmi'ons piobabh arise Ihioueh so, h . 



nts ul the sell. But if a peptide is de- 
u-<\ from a Intern protein, su! h as 



mixed 1 
iol nine 
In the 



Scheme for Specific Immunotherapy 



S \ne immunotherapy now being considered is based on cells produce the HLA-A1 molecule (a) and whose tun -rs 

1 v isolated from additionally produce the MACE- 1 protein (b) will bp h , ■ la 

some cancer patients can be induced to react to a molecu with killed cells displ c ntigen f! ic fall i 

- m " lied antigen E Antigen L is formed by a spe- lymphocytes specific f ntigen ! 

«'' 1,11 ' 'called Ht.A A I ) and a peptide derived and eradicate tumors. 1 l,aq, , a e far oqht re, 

from a protein called MACE-1. Melanoma patients whose screening results obtained by the polymerase chain rea, 



, METASTASIS 

s PRIMARY TUMOH 



0 



n 



T 



tested for MAGE- 1 



tolylic 7 Ivmphocvtes thai selot lively 
lysed l ho tumor cells, from this polon 
ball) mixed population of aniiiumnr 
l> luphoc > les, wcgenoialod clonal pop 
illations that were each leaohvo to a 
single antigen. 

We also needed an antigen loss var- 
uint thai could serve as die recipient 
lor UNA from M/;>-Ml,l tells. I his lime 
wo obtained the vatiant bv exposing 
several million M/.i-Mtl. ( vlls to a sim- 
ilar number i»l Iv mphoi \ tes from one 
vvlolvtic 7 cell done tailed the anii-l; 
clone bet airs,- iis target anligen was 
named (arbitrarily > "I " Mom 0 | the tu- 
mor ci lis died, bui about one in a mil- 

to have lost antigen I-. 1 he .ml mon loss 
v, mauls proved sensitive to olhei /Cell 
clones diroi led against M/'-MI 1 rells, 
Ivenlutilh this hndini; led to the dis- 
covery that 1 1 u< MA' MM tumor dis- 
pl ' ' ai i( ist foui distinct lumor-rejet - 

So far wo have isolated only the gene 
Mi.it gives rise to antigen f. As might 
be expected I rom tin- I'l \ work, we did 
so by inserlin;', pUi.smids • amine th<- 
UNA ol M/J Mi l ,ells into , ells of a 
variant that had lost antigen I-.. Then 
we wiihdreu the gene ironi one ol the 
tew antigen loss cells Dial activated the 

a'S S(!i:N'nric Amkrk an March!')') 



anii-l lymphocyte done. We named the 
gene V/ H.M, lot melanoma «nttoen /. 

As soon as we knew the luulenPde 
sequence ol Ihisgene, wc rushed to de- 
termine whelhei norma; tells ot the pa 
tient aimed the sequence, I'hcv did. but 
the gene was not expressed. Here again 
a tumor-rejection antigen had arisen 
through the activation of a gone l hat 
is silent m normal < ells, fins finding in- 
timated that, in analogy with /'/ 4, I he 

ci patients as well. Indeed, analyses 
ot a large selection of tumor samples 
suggest thai mine lhaii IP portent ol 

A/U.7.-/ gone. More than IT, percent of 
breast and lung tumors also express 
the gene. VVo have not vet discerned 
how the MAGI - I protein promotes tu- 
mor progression. 

Do these figures mean thai all pa- 
tients who express the >.' U,.< i gene 
also display antigen I. on tumor cells? 
Hie answer is no, lor reasons that have 
to do with how antigens lorm. Recall 
1hal the T cell receptor actually recog- 
nizes not a solitary peptide but a nun 
pies consisting of a peptide and the sur- 
rounding region ol lie. i lass I Ml K mo! 
ecuJo. Now, human class I molecules are 
encoded by three genes (named HIA A, 



-/« and ■(.'), and these genes are pol 
morphic. that is, they can differ hoi., 
one person to another, hu h gene, i 
fat I, tomes in I P lo 40 dillerenl form- 
called alleles. Because a person inherils 
one set ot A, li and C alleles from lie 
mother and another set from the le 
ther, an individual can manufacture si 
different varieties of HI. A proteins 
stirbas HLA-Al, -Aid, -|!7, -B.M, -C-! and 
■('(< all of which might differ from lis. 
six v anodes produced bv someone else 
the protein produels oi the alleles dii 
ler from one another in the shape oi 
I he peptide binding gioove and of tin 
surrounding region. C onsequeiilh , ir- 
any given < ell, a peptide tvpitailv binds 
h'onh one of the available . lass I mole 
i tiles, if it binds ai all. Hence, only pa- 
lienls who prodiue the M.-V.T I protein 
and a patltcular III. A molecule will dis- 
play antigen V. We now know the M1IC 
component ol antigen 1- is II1.A-A1. We 
have also found thai the MAGh- 1 pep- 
tide that binds to this Hl ,\ molecule is 
nine ammo at ids long, anc | W( . knovs its 

Might patients who lack 1ILA-AI but 
produce the MAGI: I protein also dis- 
play antigens that can be recognized 
by / iMiiphoiytesV At this point, we 
do not know. In theory, such antigen.. 



HA a' dene jhcI Iau bore tumors 
hat express the MACE I gene. Only 
ine individual (patient 2) had posi 
ive test results in both categories. 



ind the 



-cule t 



jj ,, palieiii's . > I ion with peptides, proteins and i-.sniii- 

nstead of wait binuiit urusi s has alreadv proved tjuih- 

bo orne appai elfechve lor other purposes, 

ol rdapse). I do not know wind her these treai- 

elunial sludies meiils \\ ill cure patients, bin I belies" 

melanoma pa- there is a good chance that some t'oiut 

In ihese inuial ol spe ih< annul) indiei apv \mII be hclp- 

i-ie- on .nainai- Sol Nh ussociaies and I are encouraged 

1 wllk I" 



Otu methods, ol identity ing tandi 
dales lor therapy are simpler (ban 
might lie imagined. Ue just need to 
know thai their tumors express both ihe 
I II A U and the M K,7.'-/ genes. Palieiits 
who ate about io undergo surgerv 1(1 
remove a tumor van he lasted lor Iheii 
111 A tvpe in a couple ol vvavs. One o! 
these methods, based on a small sample 
ol blood, yields results in a lew hours. In 
individuals who lest positive for III. V 
\ I . a sample oi tumor can he Iro/en 
immediate!) alter surgery. Within two 
days, a sophislk ated technique railed 



HP he identititMionoi die gene tod- 

1. anligen opens a new phase in the 
earth lor tin elfetlive specific immuno- 
inerapv for earner, lor ihe first time, 

■ e ,an sale. I as candidates lor (bora 
pv those paiienis who have a chance 

■ bcnelihng iroin uiimuiu/aiion. We 

• ■ reudilv identify individual patients 
' hose tumors cam Ihe known antigen, 
huthet, having the gene lor a lunior-re 
' - Hon anbuen means we can dev ise 
e pa 



.> also have die oppor- 
ne rapidly w heftier the 
is responding to our 



polwn 



r the Ulll 



y the IIIA-M a 



will r 

e\pre.s: 



by mouse studies in which strong anti- 
tumor .espouses have bum obtained 
without hurling due general iieallh of 
ihe animals, lint il is dibit till lo predict 
whether the specilit immunotherapies 
1 have des. nbed will eradicate human 

Caih.'ls, pal'lli lllarh Hi patients who 
harbor large Illinois. Maliguani cells 
thill have lost the ahihlv lo produce the 
MAGlv-1 or III VAt protein rnav arise. 
Such cells would no longer make an- 
tigen 1-. and would tlius escape noma; 
ol ihe ami 1 Ivmphoi ')les. Success, then, 
mav have In wan until we ran immunize 
tauter pabentswith Several luinorreiec 
tioti antigens siinnhaneoush . I base mul- 
tiple Imruani/aiions should sircngthen 
die immune reatlion and also help io 
pteveril vananls that have losl one anli- 
gen from est aping desiini lion 

We at e lonhdeni iltai the geue-clon- 
mg leihniquos we have developed will 
Seat! in the near lulure lo idenhheakon 
ol addibonal genes specllving lumoi -re- 
jection antigens. 'I lie advances will make 
i! feasible' lo all.uk tumors through 



■ ould be treated il peptides belong- 
ing to the MAC, I. I protein were capable 
ol binding to III \ molecules olhei 
man 1II..Y At. But we cannot be certain 
- hat such antigens exist until we idenb- 
It cvlolvhc I lvmphotvle.s that read lo 
-hem. So far we have been nimble to ub- 
.ain such Ismpliocvies. The I cells that 
■i ogm/e anligen t would no! lespond 
i.i Ihose aiill.gens because thtv bind 



il their 



tells. 



el ling a 



e been 



.Mill a: 



ellgih 



can predict that rouuhh 8 percent of 
i.i [),i!ients will displav antigen 



number of ii 
<an be tested on cantlidates who hi our 
dual criteria. Because Ihe M\(,l: I gene 
and the aiiligemc peplide have been 
identified, we can induie various cell 
iv pes lo express anligen Ii. Killed ver- 
sions ol the cells can be injected into 
paiienis to spur their antil. lympho- 
cvies into action. Our first i linital slud- 
ies will follow such a protocol. 
We also hope to evaluate Ihe elfec 



lerlciikin, such as inierleiikm-2, into 
cells expressing antigen I.. I he interleu 
km should facilitate the attivation of 7 
Iv mphoi v le.-- around these cells, xv n- 
liielic I- peptides or purified 



unmime siiinuiaioiv suhslaru e tailed an 
adjuvant will also be tried. 1 mailt we 
miglii insert ihe M U-i- / gene inlo ihe 
DMA of a harmless virus that can pene- 
trate into human cells but cannot re 
produte ibere, \iter such recombinant 
Mioses ate administered to patients, a 
relalitelv small number oi cells should 
become infected. Ihese cells should 
produce the MU.l I protein and dis- 
plav antigen t ; lor a while. Immuni/a- 
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